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Cladistic Analysis of the Genus Salix (Salicaceae) 
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Kunming 650204, China; 2 Graduate University of Chinese Academy of Sciences, Beijing 100049, China) 


Abstract: The genus Salix comprises about 500 species, many of which grow in temperate zone of the North Hemisphere . 
Their variability in morphology, life form and habitats has led to many arguments and different suggestions in terms of taxo- 
nomical treatments at both species and genus levels . To understand morphological variation and phylogenetics of Salix, 29 
Salix species and Chosenia arbutifolia, including most representative species in the genus Salix, and their 61 morphologi- 
cal characters were used for cladistic analysis . Populus plants were selected as outgroups . In this study, we got 21 equally 
most parsimonious cladograms of Salix and a strict consensus tree, which shows Chosenia is sister group of Salix and those 
two taxa form a strongly supported monophyletic clade . The results indicate that the division of Chosenia and Toisusu from 
Salix as independent genera and any other division on the generic level are not supported, which accords with the evidenc- 
es from both palynology and molecular systematics . Three subgenera, Subgen . Salix, Subgen . Chamaetia and Subgen . 
Vetrix form two monophyletic clades respectively . Based on our findings, we proposed to divide Salix into three subgenera, 
namely Chosenia, Salix, Vetrix . Considered there exist the lower Consistency Index, Retention Index and bootstrap value 
in the phylogenetic tree, more research for better understanding the infrageneric system of Salix should be fully necessary . 


Key words: Salix; Cladisics; Morphological data; Phylogenetic relationships 
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10 0000: 00000000600 3 
1 
Table 1 Morphological characters used in present analyses 
1 (0), (1), (2); 31 (0), (1); 
2 (0), (1), (2); 32 (0), (1); 
3 (0), (1); 33 (0), 
4 (0), (1), (2); (1), 
5 (0), (1); (2); 
6 (0), (1); 34 (0), (1), (2); 
7 30 10 (0), 1 (1); 35 (0), 
8 (0), (1); (1); 
9 (0), (1); 36 (0), (1), (2); 
10 (0), (1); 
11 (0), (1), 37 (0), (1); 
(2); 38 (0), (1); 
12 Е > 7 (0), 207 (1), «2 (2); 39 (0), (1); 
13 : (0), (1); 40 (0), (1); 
14 : (0), (1); 41 =11 (0), 3[] 10 (1), 2 (2); 
5 : (0), 0, (1), (2); 42 (0), (1); 
16 : (0), (1), 43 (0), (1), 
(2); (2); 
17 : (0), (1); 44 (0), (1); 
18 : (0), (1), 2); 45 (0), (1), 
19 : (0), (1), (2); (2); 
46 (0), (1); 
20 : „0, (0), (1); 47 (0), (1); 
48 (0), 2 (1); 
21 р (0), (1); 49 4 (0), 2 (1); 
22 : (0), (1); 50 , (0), , (1); 
23 : (0), (1), (2); 51 (0), (1); 
52 (0), (1), (2); 
24 Е ; (0), (1); 53 (0), 2 (1); 
34 (0), (1); 
25 : (0), (1); 55 (mm) (0), (1), (2); 
26 (0), (1); 56 (mm) (0), (1), (2); 
27 (0), (1); 57 (0), (1); 
28 : (0), (1); 58 (0), 2 (1); 
29 : (0), (1), 59 (0), (1); 
(2), , (3); 60 (0), 2 (1); 
30 : (0), (1), 6l (0), (1), 
(2), (3); (2) 
18, 23, 36, 52: 50% 50% 
55, 56: 1/3, 1/3 


































































































































































































































































































Character Notes: Character 18, 23, 36, 52: Hairs cover less than 50% of bract or ovary identified as moderately dense, while z 50% as very dense . 


Character 55, 56: Short indicate length of style or ovary stipe less than 1/3 length of ovary, while > 1/3 as long . 
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Table 2 Те matrix of morphological characters 


Bh Species ДЕ Subgenus H Sertion HPE Matrix 
Populus alba Populua 2000000001021 L00l0--=10-=1 111330002111 10-0100-0--000--010--=---0 
E. пажата Populus 2OCOUQODDUO E 1021 101 l0==10==1]1 1133000101 ери 0-00 Ио 


Chosenia arbutifolia 


20101 ETOT TOL 10--010000--0 1000001 01 O000-— 1000-10-11 10--0210--- 1 


Заћх tetrasperma Salix Tetraspermae 20101 1101 101 HEIOT0-—00--— 1010000 010101 EE LOO LE 10100-01 1110001 
5. cardiophylla Salix Urbanianae 200011101101 110010——00—— EOOQQ00O00101 111110012110100—-112 110111 
5. cavaleriei Salix Wilsonianac 20101 LIOT IOT ET IOQQ--00-- EOODQ0001010101 1110012110100-01 1210001 
5. pentandra Salix Pentandrae 201011111 0101 1000—— 10—— 1000000101 O00 11 1001 1 111110—111 110101 
5. triandra Salix Amygdalinas 20101 LLELIOTETIOTIO-- 10-— LOODOO07 01 OOQ0 1 1010012110100-00131008401 
5. babylonica Salix Salix 201011111110111000--10-—-10C0MO0010100011020012110101001100_110 
5, сорруртїн Сћатес та Floccasae 10101111110200-—112 101 1000001 111010201 102001 111010120120 1010] 
5. згјетарћу Па Сћатаена Selerophyllae 10101111110200—010010—— 1000111 1010101 1020012 1111012111011111 
5, daliensis Chanelin Рае IOTOTI TT 1 IOTOQ-—012001 101000001 1010201 10200 101 10101201200— 101 


[] 


= BOB ss 


n 


5. walohoensis Chamsetia Eriocladae LOLOL III 10100==01200100 000001 L0] 1201 0200 2 LLOT0 1201 200 — 10] 
S. heterochroma Сатре ѓа Heterochmmae 20101111110100-—1 1000 -— 200 20 E 1111240: 10200 01 ОТОО 100—101 
5. myrtilloides Chamaetra Муг ев 10101111111100--1110010110000111111101102110-10-1112111111111 
5. glauca Сћата а Claucac 10101 111112100-—1 1 12001 1201000221 101 E TOT И L2 EE 2 LT 1211 E LO - 11 E 
5, arejea «ата и Пра ом узе ID121111110100-—1100010D000O11111110O001102100-110111101210Ə—111 


5. berhberifolia Chamaelis Myrotasalíx 211111121021 1204XI——(XI—— 100001 E E11 101M ОНО 10— 100-01 1 10-0491 
5. hastata Vetrix Hastatae ОТОТ 1OOO1001000] TILLI LODI 1021 10- 10-7 1 10-0 1 E HO 10] 
5, raddeana Vetrix Vetrix 101011111 оно Ооо А СЮ 200101 11211201 102001 210—1 1 1201 220-004 
5. neolapponum Vetrix Argyraceae I0101111110110--010000-- I001 1011111201 102000- 10-101 2012 10- 101 
8. aiuzevil Vetrix Vimen 20101111110000——110010——10011111211201 102000-10-101301210— 100 
^. тоа та їл Verrix Hywuabaeceae IOHOLITILIPIOIOU--DI2O000--101001 1T TE T TOT OE TOI TOCI- 1 O0-— 001201 120-EKC 
5. ћујопота Veitrix Sieboldianae 201011111101 1 100010000—— 1001001 101 1201 10213 12 10—101 101200- 101 
S, gracilistvla Vetrix Зићуштипајев 1010111111211 1 1002 2010-—1001 101 1211101 102120- 10- 101201 200- 100 
5. integra Vetrix Caesiae I0101111100110——10——00——10001 111110101 102 120—-10—101 101 1 10—101 
5. variegate Vetrix Variegatae 10101 L1 1112101001 а Ооо Ооо 1 E LOT0201 102020- 10- 101201 100-102 
5, гће орћи ји Vetrix Cheilonhilae 20101 ELTE LOXOTO T E E 20 LOCO LOORQOQ E 1010101 102020- LOI 1021 1100051 1 1 
5. havana Vetrix Haoanae LO10111110004 10000--00--10011111111201 102020- 10—101201 110—101 
5, lineanistipudaris Vetrix Helix 20101 E111 000 TO10--00--1001 1111211201 102021 210- 101201 100-100 
5, gorlejevii Vetrix Flavidae I1 E ELTIEE HROOTOODO-—00——1001 1111111101 особа 10— TO CHI 1107—1000 


-” 000000; 00 00 000 Зкомвз (1968) O00000 


Note: " 7 represents unknown characters," - " represents characters not exist; The Salix subgenus system based оп Skovrtsov s (1968) . 
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Fig .1 Strict consensus tree of 21 equally most parsimonious trees based on morphological characters, tree length = 284, 


С1= 0.356, Е1=0.585 . Bootstrap value (= 50% ) are indicated under relevant branches . 
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